Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; R factor = 0.087; wR factor = 0.343; data-to-parameter ratio = 14.0.
Experimental
Crystal data C 15 H 8 O 4 M r = 252.21 Triclinic, P1 a = 6.9194 (2) Å b = 8.0650 (2) Å c = 10.7601 (3) Å = 86.250 (2) = 83.214 (2) = 64.692 (2) V = 538.96 (3) Å 3 Z = 2 Mo K radiation = 0.11 mm À1 T = 100 (2) K 0.22 Â 0.04 Â 0.04 mm
Data collection
Bruker SMART APEXII areadetector diffractometer Absorption correction: none 4946 measured reflections 2419 independent reflections 1880 reflections with I > 2(I) R int = 0.024 Refinement R[F 2 > 2(F 2 )] = 0.087 wR(F 2 ) = 0.343 S = 1.11 2419 reflections 173 parameters H-atom parameters constrained Á max = 0.49 e Å À3 Á min = À0.44 e Å À3 Table 1 Hydrogen-bond geometry (Å , ) .
Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001); software used to prepare material for publication: publCIF (Westrip, 2008) . gel and eluted with hexane, dichloromethane and methanol. Nine fractions were obtained, and 3-hydroxy-2-formyl-9,10anthraquinone (41.5 mg) was isolated from the third fraction (hexane:dichloromethane, 30:70) by slow evaporation of the solvent mixture. The yellow crystals obtained were washed with acetone.
Refinement
Carbon-and oxygen-bound H-atoms were placed in calculated positions (C-H = 0.95 Å and O-H = 0.84 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2-1.5U eq (C,O). The crystal studied was a non-merohedral twin. The TwinRotMat in PLATON (Spek, 2003) gave the twin law as (-1 0 0, 0 -1 0, -0.343 -0.049 1), whose inclusion in the refinement lowered the R index from 11.3 to 8.7%. The twin component refined to 18.9%. The refinement is deemed satisfactory although the wR 2 value for all reflections is somewhat high. The structure has a long C5-C14 bond; as the anisotropic displacement parameters are normal, the likely reason is localization of the double bonds in the ring. On the other hand, the C13-C14 bond is somewhat short. 119.1 (4) C11-C10-C9 120.0 (4) C3-C2-C1 121.2 (4) C11-C10-H10 120.0 O2-C3-C4 117.9 (4) C9-C10-H10 120.0 O2-C3-C2 121.8 (4) C10-C11-C12 120.2 (4) C4-C3-C2 120.3 (4) C10-C11-H11 119.9 C5-C4-C3 119.2 (4) C12-C11-H11 119.9 C5-C4-H4 120.4 C11-C12-C7 119.6 (4) C3-C4-H4 120.4 C11-C12-C13 119.4 (4) C4-C5-C14 121.2 (4) C7-C12-C13 121.1 (3) C4-C5-C6 118.4 (4) O4-C13-C14 121.0 (4) C14-C5-C6 120.3 (4) O4-C13-C12 121.0 (4) O3-C6-C7 121.3 (4) C14-C13-C12 118.0 (3) O3-C6-C5 120.5 (4) C15-C14-C5 119.0 (4) C7-C6-C5 118.1 (3) C15-C14-C13 119.7 (4) C8-C7-C12 120.1 (4) C5-C14-C13 121.3 (4) C8-C7-C6 118.9 (4) C14-C15-C2 120.5 (4) C12-C7-C6 121.0 (3) C14-C15-H15 119.8 C9-C8-C7 119.7 (4) C2-C15-H15 119.8
